BACKGROUND: Cyproheptadine hydrochloride (HCl) is antihistaminic drug which used widely in our country as an appetizer and for weight gain especially for low weight children.
Introduction
C yproheptadine is a type of drug g r o u p c a l l e d a n t i h i s t a m i n e (a first-generation antihistamine) which are used to relieve allergy symptoms w i t h a d d i t i o n a l a n t i c h o l i n e r g i c , [1] besides; they possess: anti-serotonergic, local anesthetic properties, [2] and they have been used in treatment cyclical vomiting syndrome [3, 4] with drugs-induced hyperhidrosis. [5] It can also be used as a preventive against migraine in children and adolescents which may stimulate appetite. [6] Prescription of cyproheptadine can be an alternative approach for patients who need nutritional support for a short period such as in cystic fibrosis patient and somatoform disorder. [7] [8] [9] It has been found to improve sleep, calmness, and negative symptoms in chronic schizophrenics who do not respond to other therapies [10, 11] Cyproheptadine overdose occurs when someone takes more than the normal or recommended amount of this medicine. This can be by accident or on purpose. Moreover, the cyproheptadine was initially prescribed to promote weight gain, but its continued use seemed related to other psychological and/or pharmacological effects. [12] On the other hand, cyproheptadine appetizer acts as a 5-hydroxy tryptamine receptor antagonist, act to block calcium channels with anticholinergic activity; all these effects can cause smooth muscle relaxation. Constipation is a common side effect that associated with drug administration. [13] It is common adverse effects include drowsiness, dizziness, nausea, blurred vision, dry mouth, constipation, excitability, nervousness, and restlessness. [14] Obesity, on the other hand, is one of the main risk factors of noncommunicable diseases worldwide, especially in Iraq. [15] The use of cyproheptadine to increase body weight may lead to the risk of becoming obese. [16] The present study highlights the need for educating health-care providers about the abuse potential of cyproheptadine and aiming to determine the prevalence of cyproheptadine misuse in Iraqi population and to describe its characteristics on adult and child immune effects emphasizing on interleukins (ILs) changing level in corresponding to control levels.
Materials and Methods
This is an experimental study conducted at Biotechnology Research Center Laboratory in Alnahrain University from November 2016 to April 2017. All institutional and national guidelines for the care and use of laboratory animals were followed.
Drug preparation
To prepare the required doses that were used in work; a pure powder (supplied from Samarra Drug Industry/Iraq was dissolved in distilled water.
The laboratory animals groups used in the study
Albino male mice (Mus musculus), their weight between 23-27 g and 8-10-week-old at the start of experiments, were distributed into five groups and kept in a separate plastic cage. [17] 
Design of the experiment and cyproheptadine doses
Albino male mice (five groups), were treated separately with four doses of the cyproheptadine drug and fifth as control group. The selected doses were according to the British National Formulary (BNF) 2010 calculated on the base of mice/human deference's in body weight: these are, • Group one: 0.065 mg/mice/day which equivalent to human child dose of 8 mg/day • Group two: 0.092 mg/mice/day which equivalent to human adult dose of 12 mg/day • Group three: 0.120 mg/mice/day which equivalent to human max dose of 20 mg/day • Group four: 0.24 mg/mice/day which equivalent to human toxic dose of 40 mg/day • Group five: Untreated mice group considered as control.
Each dose was injected intraperitoneally as a single dose of 0.1 ml/mice/day for 10 days. At the end of the experiment blood were pooled from animal heart, and in day eleventh day, the mice were sacrificed for laboratory assessments.
Cyproheptadine effects on lymphocyte count and interleukins levels Drug effects on lymphocyte count
With the aid of disposable insulin syringe (1 ml) precoated with heparin, blood samples were collected from mice heart by puncture. Aliquot of 0.02 ml from the collected blood was mixed with 0.38 ml of leukocyte diluent, in five separated glass test tubes, left for 5 min at 25°C. To the surface of Neubauer chamber, 10 µl of the mixture was applied under the cover slip. The chamber was left for 3 min to settle the cells. The lymphocytes were counted in the four large squares (each with 16 small squares), and calculate the average number of lymphocytes by applying the following equation [8] :
Lymphocytes count (cell / ml blood) × 20 × 10 4 =
Number of cells counted

Drug effects on interleukins level
The work was done according to RayBio Kit (UK) protocol for IL-4, IL-6, IL-10, and IL-12. Aliquot of 100 µl from Standard and sample solutions per well were placed in duplicate to four types of IL plates each is conjugated in its specific micro titer-plate (IL-4, IL-6, IL-10, IL-12). The covered plate was incubated for 2 h at 25°C. A biotin antibody (100 µl) of each IL was added. The covered plate was incubated for another 2 h at 25°C then washed with washing buffer. Aliquot of 200 µl substrate solution to each well was added, then, incubated for 1 h at 25°C. Finally, 50 µl of Stop Solution was added, and the absorbance of each well was read on an ELISA reader at 450 nm wave length.
Statistical analysis
The values of the investigated parameters were given in terms of mean ± standard deviation, and differences between means were assessed by analysis of variance. The difference was considered statistically significant when P ≤ 0.05 Figure 1 shows the effect of each cyproheptadine dose on the total count of lymphocytes. The group treated with toxic dose was excluding in this test due to rapid mice mortality before ending of experiment period. Figure 2 (a-d) shows the effect of cyproheptadine different doses on the level of IL-6, IL-12, IL-4, and IL-12, respectively.
Results
Effects on lymphocyte count
Effects on Interleukins level
Discussion
From the above results that showed changing in lymphocyte count at different Cyproheptadine doses which leading in ILs' profile changes, one can imagine how the danger for drug misuse is?
As shown in Figures 1 and 2 , the untreated mice (control) lymphocyte count was (6000) cell/ml and the normal ILs level for IL-4, IL-6, IL-10, and IL-12 reach (0, 104.33, 33.34, and 1019.75) pg/ml, respectively. When the mice treated with the equivalence of a child dose, the total lymphocytes count increased up to (7014) cell/ml than the normal leading changes in a different manner, such as decreasing in both IL-6 and IL-10 levels with increasing in IL-12 level and no change in IL-4 level.
On the other hand, adult and maximum doses cause a little decrease in lymphocyte count with increasing level of IL-12, decreasing in both IL-6 and IL-10 levels. IL-4 level does not affect the maximum dose but increased with adult dose. Toxic dose represent the suicide dose which excluded in lymphocyte count in this study while included in different ILs level that cause a different picture; three times increase in IL-6 level, six times increasing in level of IL-10, moderate increasing in IL-12 level with no change in IL-4 level in corresponding to control. Alternatively, all doses affect IL-10 and 1 L-12 levels by decrease the level of the first with increasing level of the later one when starting from child dose in an order design. The immune suppressive IL-10 that secreted from T and B cells acted to regulate growth and differentiation of T and mast cells, [18] was affected by different doses of this drug by minimizing its effect in all doses in corresponding to control sample. IL-12 the T cells stimulating factor secreted from macrophage and B-lymphoblast cells, possessed elevation in its level after treated the lymphocytes with different cyproheptadine doses. [19] IL-6 source is T cells, macrophages, and endothelium had target on liver, beside T and B cells acted to proliferate and produce of acute phase proteins. [20] This effect not appeared with all cyproheptadine doses except the toxic dose. IL-6 also showed a range manner decreasing with relation to dose elevation accept in toxic dose, its level increased 3 times than control level, while IL-4 level stays in constant level in all doses except a little increase in adult dose and six times increasing than control level in responding to toxic dose. IL-4 released from T cells. [21] Its target was T and B cells and the macrophages, caused proliferation, differentiation, and activation of them. [22] Results showed that animals treated for 10 day with cyproheptadine as follows: the child dose causes lymphocyte count to be doubled combined with increasing in IL-12 level, decreasing in both IL-6 & Il-10 levels and no obvious effect on IL-4 level. While in adult and maximum doses there was small decrease in lymphocyte count causes decreasing in IL-6 and IL-10 levels with increasing of IL-12 level, while toxic dose is extremely differ.
Conclusion
The current study showed that cyproheptadine hydrochloride may have unwanted side effects, and its abuse may lead to disturbances in white blood cell, especially lymphocyte which in turn will affect the immunity of persons taking it, especially in children, since the immune system modulates ILs secretion to face the irritability of drug behavior, that will lead abnormalities in human immune system.
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